Abstract: Topological defects with symmetry-breaking phase transitions have captured much attention.
have hindered the realization of topological protection for in-plane bulk elastic waves on an integrated platform.
Here, we introduce the concept of topological defects to solid phononic crystals (PCs) with spontaneously broken symmetry. This system consists of a triangular lattice of elliptical tungsten cylinders embedded in an epoxy resin [ Fig. 1(a) mm. In the following, the theory of topological defects [1-3] is adopted to describe the elementary topology of the PCs by rotating individual ellipses in a unit cell to different directions. As schematically shown in Fig. 1(b) , the orientational modification can be mapped on the order parameter space θ, which is defined as the angle between the major axis of an ellipse and the given x-axis, and it is written as [1] We then introduce a perturbation to emulate elastic pseudospin-orbit coupling, accompanied by the opening of a topological band gap at the Γ point. To this end, the fourfold degeneracy needs to be lifted and split into two twofold degenerate states. One of the most striking features of the helical edge states is the backscattering-immune one-way propagation and the topological robustness against defects. In the following, we will move on to an experimental demonstration of these observations. Considering the broad generality of the proposal in [3] R. Podgornik, Journal of Statistical Physics 83, 1263-1265 (1996) .
